Hypolipidemic effect of Goami-3 rice (Oryza sativa L. cv. Goami-3) on C57BL/6J mice is mediated by the regulation of peroxisome proliferator-activated receptor-α and -γ.
We investigated the hypolipidemic effects of Goami-3 rice (GR; Oryza sativa L. cv. Goami-3), a newly developed strain with high levels of amylose and fibers. Diet-induced obese mice were fed three types of isocaloric diets for 8 weeks: a high-fat diet, a high-fat diet with GR or control rice (CR; O. sativa L. cv. Ilpumbyeo). Mice fed GR exhibited a significant reduction in body fat (-23%), total cholesterol (-20%) and triglyceride concentrations (-30%) compared to mice fed CR. The mice fed GR showed induction of peroxisome proliferator-activated receptor (PPAR)-α and inhibition of γ expressions in the liver and adipose tissue. The reduced adiposity of mice fed GC was supported by changes in the expression of genes related to lipid accumulation and hydrolysis in adipose tissues and the plasma concentrations of insulin, adiponectin and leptin. Principal components analysis with gas chromatography-time-of-flight mass spectrometry-based metabolomic data revealed that the average level of specific plasma metabolites in the GR group was statistically different from that in the other groups after 4weeks. These metabolites included propionic acid, valine, leucine and proline. Based on partial least-squares analysis, the plasma concentrations of valine were inversely correlated with the high-density lipoprotein (HDL) to non-HDL and HDL to total cholesterol ratios. In conclusion, GR feeding for 8 weeks significantly improved dyslipidemia and adiposity in diet-induced obese mice by regulating gene expression of PPARs and its target genes. Key plasma metabolites (including valine) were significantly altered by the hypolipidemic effects of GR.